This paper contains the reference data for the main physiological indicators of three species of laboratory animals: mice, rabbits and dogs. Data listed include the mean and the standard deviation of haematology, serum biochemistry and organ weight to body weight ratio. In addition, pathological studies including microscopical examination of organs and tissues were also done. Comparisons between sexes were analysed.
Animals are used extensively for experimental in vivo studies. When biochemical and haematological measurements are made, reference intervals for each animal species must be determined. In addition examinations of organ weights and histopathological findings are considered the most important aspects of any routine studies because they reveal many of the age-related, naturallyoccurring lesions of the animals used. The abnormal changes observed may give a variety of clues to the disorders of the animals.
The value of any research project is fundamentally dependent on the validity and reproducibility of the data. In animal research, these aspects are critically influenced by different facts, for instance environmental conditions, bleeding methods or health status relative to others.
We have reported the main physiological parameters in Sprague Dawley rats used in our laboratory, from 6-32 months of age. This report included body weight gain, exploratory activity, hot plate response, serum biochemistry and haematology, organ weight percen-tage and a complete anatomopathological study containing non-neoplastic and neoplastic lesions [Aleman et al. 1998) .
We now report serum biochemistry, haematology, organ weights and histopathology for three species of young adult laboratory animals commonly used in a wide field of research such as NMRl mice, New Zealand rabbits and beagles obtained from the Centre of Laboratory Animals Production, (CENPALAB),Havana, Cuba.
The purpose of this work is to offer to toxicologists and pathologists the reference data for the main physiological indicators and pathological observations of three species of young laboratory animals, mice, rabbits and dogs, to enable inter-laboratory comparisons.
Materials and methods

Animals
Animals consisted of control and sentinel groups (conventional status) from different acute and sub-chronic toxicological evaluations performed in our laboratory during the last 8 years. Studies were conducted in accordance with existing Good Laboratories Practice and guidelines (Landsdown 1993 (Jacoby & Lindsey 1997} Rehg & Toth 1998 .
At the beginning of the studies, the mice weighed 20-28 g, the rabbits 2-3 kg and the dogs 9-15 kg. Both sexes were studied.
Husbandry
Animals were kept in conventional conditions (open system).
Mice were housed four per cage in standard polycarbonate cages of 206 mm 2 x 12 cm in controlled environmental conditions: temperature 25 ± 2°C; relative humidity: 50-70% ventilation: 8-12 changes/h. Bedding (hardwood shavings) was sterilized by autoclaving and changed daily. Food was supply ad libi-tum} except for 12h before sampling. Water was available at all times.
Rabbits were housed singly in stainlesssteel wire mesh suspended cages of 40 cm 2 x 40 em in rooms with temperature 25-29°C and relative humidity 50-70%.
Each dog was allocated to an individual stainless steel cage of 70 x 120 x 170 em. Environmental conditions in the rooms were: temperature 25-27°C and relative humidity 50-70%.
Light intensity was 300-600 lux with a 12/12h light-dark cycle starting at 07:30h. Air exchange was 15-20 room changes per hour with HEPA filters. Rabbits and dogs had water and food ad libitum at all times except when they were fasted prior to bleeding. All the food was standard autoclavable chow obtained as pellets for each species from CENPALAB (ICLAS 1978}Ford 1987 . Water was sterilized and non-chemically treated.
Observations and determinations
Data were collected in accordance with the standard protocols for each animal type in the different studies (Dalmer Laboratories 1990 -1998 .
The differences observed between the numbers of male and female dogs reported were related to the fact that in some studies only male dogs were included. Mice were terminally anaesthetized with diethyl ether and blood was collected from the abdominal aorta. Rabbits and dogs were terminally anaesthetized with sodium pentobarbital (30 mg/kg). When parpebral reflex was absent and muscular flaccidity appeared animals were exsanguinated.
Blood for serum chemistry determination was collected in non-heparinized tubes. To obtain serum} samples were allowed to sit at room temperature for approximately 30 min. The tubes were centrifuged at 3000 x g for 10 min. Samples were analysed for glucose} alanine aminotransferase (ALT), aspartate amino transferase (AST), alkaline phospha-tase} acid phosphatase} creatinine and acetylcholinesterase (AchE). Diurnal variations were avoided by bleeding all animals at approximately the same time (08:30-1O:30h).
Biochemical parameters were determined by colorimetric enzymatic methods} using reagent kits from Boehringer Mannheim GmbH Diagnostica (Germany). Blood acetylcholineterase was determined by the method of Voss and Sacsse (1970) . Samples were processed daily.
Heparinized tubes were used for the following haematological determinations: hae-moglobin} haematocrit, and differential and global leukocyte counts. An Ultrospec PLUS UV/visible spectrophotometer (Pharmacia LKB Biotechnology} Uppsala} Sweden) was used for all analytical purpose.
During the autopsies, abdominal} thoracic and cranial cavities of all animals were Results and discussion a priori significance level established was a=0.05 (Gad & Weill 1988 , Lee 1993 .
Numerous researchers around the world have previously reported the clinical chemistry, haematology values, organ weights and pathological lesions from different species of laboratory animals classically employed in diverse studies.
Moreover, various reports have revealed sex, species, strain and age differences in haematological and blood biochemistry parameters. Also the conditions of sample collection as well as the influence of fastingj feeding, the site of bleeding and even the different methods used for the determinations induced greater variation in these parameters (Wolford et al. 1986 , Matsuzawa et al. 1993 , Roe 1993 .
In addition, a tremendous variation in the incidence of lesions has been reported by a pathologist because different criteria were used (Evans & Butler 1993).
Nevertheless, the values of these data may be generally limited because the animals were obtained from sources located in different countries with different environmental conditions.
In our laboratory, we have set up and maintain a reference range database. The data collected correspond to sentinels and control animals utilized in different toxicological evaluations during the past 8 years. This information is used frequently to compare results obtained with normal values, and is thus useful for pre-screening animals which go on studies as well as for detecting treatment effects.
The number of animals analysed for each species and sex are shown in Table 1 . No animal was reported more than once obtained the values listed. The age of the 
Statistical analysis
Data have been included and processed from our database. The mean and standard deviation (SO)is provided for each parameter. Comparisons between sexes were made. Continous variables such as blood paran"leters and organ weight percentages were processed by variance analysis (ANOVA). Categorical data such as histopathological lesions were compared using the Fisher's exact probability test.
All statistics were performed by the statistical program package CSSjPC (Complete Statistical System with Graphic and Data Management version B640, Microsoft, New England, USA) IBM-compatible program installed in a Pentium II MMX personal computer (Intel Corporation USA). The examined. At necropsy, organ weights were recorded for the livers, hearts, kidneys, spleens, lungs and thymus of all the animals. In rabbits and dogs, adrenals, testes and prostates were also weighed. Organs were weighed using scales (Sartorius Universal, Goettingen, Germany). The per cent ratios of organ weight to body weight were determined.
Samples of these organs and aortas, lymph nodes (mandibular and mesenteric), bone with marrow, pituitary gland, thyroid with parathyroid, adrenal glands, larynx trachea, bronchi, salivary glands, tongue oesophagus, stomach (glandular and non-glandular) small intestine (duodenum, jejunum and ileum), large intestine (caecum, colon and rectum), pancreas, seminal vesicles, penis, urinary bladder, uterus, vagina, ovary, skeletal muscles, skin and subcutis, eyes, Harderian glands, sciatic nerve cerebrum cerebellum and medulla were taken (Chhabra et al. 19901 .They were preserved in 10% buffered formaldehyde, embedded in paraffin, sectioned with a rotary microtome for paraffin inclusion (Leitz microtome, Wetzlar, Germany) and stained with haematoxylin and eosin for examination by light microscopy. An Olympus BH2 microscope (Olympus Optical Co, Ltd, Tokyo, Japan) was used for the observations. Table 2 shows data on body weight and organ weight percentages for the principal organs. As can be seen, male mice have significantly higher body weight values than females of the same age, which agrees with Rao et aI. (1990) . No significant differences were detected regarding liver, heart and spleen weight ratios, only thymus weights show significantly lower values in males. Kidney and lung weight percentages show higher values in males than in females. These results could indicate that in mice of the same age, higher body weights in males are probably related not only to fat deposition, but also to the increase of lung and kidney weights.
On the other hand, lower thymus weights observed in males may be related to the natural atrophy of this organ that is first noted in males before females (Iwata et al. 1993) .
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No statistical difference was observed in body and organ weights in male versus female rabbits and dogs. Tables 3 and 4 show values of blood biochemical and haematological parameters. Creatinine was significantly higher in male than in female rabbits, and AchE values were significantly higher in female mice and rabbits.
Differences in biological measurements between sexes would be expected on the basis of animal size and hormones. The importance of classifying data groups by sex is generally accepted and has been justified for certain parameters. Investigators have also noted sex differences in age-related changes. (Aleman et aI. 1998, Takagi et al. 19921· Other biochemical parameters showed no significant difference between the sexes, and corresponded to the standard values usually reported [Fukuda et al. 1989 , Hewitt et al. 1989 , Vajdovich et al. 1997 . Haemoglobin and haematocrit values were similar between sexes. The differential leukocyte counts of mice and rabbits showed a higher percentage of lymphocytes than neutrophils, this characteristic is normal in these species. Other values agree with data reported by other authors [Matsuzawa et a1. 1993 , Morton et a1. 1993 .
Historically, the literature has addressed the differences among species regarding metabolic pathways, clinical data, biochemical and haematological parameters (Wolford et a1. 1986 ). Our results showed that mice present higher concentrations of AST, ALT, alkaline phosphates and AchE than rabbits and dogs. Meanwhile, the glucose values of mice and rabbits were higher than dogs and the creatinine concentration of rabbits was the highest, moreover dogs present the lowest levels of acid phosphatase. Histopathological data are listed in Table 5 . The lesions observed were those commonly found in animals of the strain and age referred to (FASEB 1985 , Lowseth et a1. 1990 , Morishima et a1. 1990 , Evans & Butler 1993 , Mesa et a1. 1994 .
Based on the results of this study it was concluded that our data are comparable with those of the international sources.
